INTRODUCTION

Electromagnetic interference effects of transmission lines upon near by metallic pipelines are real problems especially in faulty cases. Electromagnetic can be induced on a pipeline from overhead power lines in close proximity by (1) capacitance, (2) conductance, (3) and induction [1]. The electrical influence exerted by power line on a pipeline varies with the electrical characteristics and geometry on the individual system. Electromagnetic induced on pipeline poses a shock hazard rather than a corrosion concern. One of the greatest causes of voltage induction on pipelines is line current flow[2]. Current flow in an AC conductor creates an electromagnetic field of force which always lies at right angles to the current that produces it. With alternating current, the field expands away from the conductor and then collapses towards the conductor at a rate which is a function of the system frequency[3]. The magnitude of the induced voltage on the pipeline is a function of the following:
separation between AC conductors and pipeline, the magnitude of electric system current flow (especially in short circuit cases), resistivity of the soil, and the screening factors [3] . Many formulas are used to calculate the mutual impedances and the pipeline induced voltages between the power lines and pipeline such as Carson and Pollaczek formula [2] [3] [4] . and Haber-Lands formula [5] 
MODELLING OF HIGH VOLTAGE TRANSMISSION LINE AND PIPELINE BY USING COMPUTER PROGRAMS
Modeling of High Voltage Transmission Lines by using EMTP:
Electro Magnetic Transient Program EMTP is highly accurate digital simulation program for high voltage three phase transmission line simulation. EMTP is used to produce voltage and current wave forms for different type of faults. The transmission line components which are modelled by the programs included: (a) resistance, inductance and capacitance. (b) travelling wave models to represent over head lines or cables. (c) ideal current and voltage simulation. The inputs to the program are: The length of line to be simulated, the model parameters data, the length of time to be simulated, calculation of time step (sampling time) as well as the desired output.The transmission line is represented by nine π models scaled to the parameters of 132 kV. These parameters are G.M.R.=7.122 mm, conductor outer strand radius=1.88 mm, Number of strands=19, and continuous current rating is 400 A. We also consider the physical arrangement of the conductors. 
Pipeline Parameters
The pipeline parameters used in this study are as follows; coating resistivity=833000 Ω.m, outer diameter=0.4064 m, inner diameter=0.39923 m, wall thickness= 0.00717 m, and burial depth=0.5m.
EFFECT OF ELECTROMAGNETIC FIELD ON THE PIPELINES
In normal conditions the overhead transmission lines circuit carries currents ia, ib, and ic flowing in each phase. During such conditions, these currents are relatively low in magnitude compared to fault conditions and their effects on nearby pipelines tends to cancel one other. AC interface maybe produce due to the difference in the relative distance of each phase from the nearby pipelines due to any phase imbalance in the line. Under fault condition the currents on the faulty phases of transmission lines are high so this will induce AC voltage on a pipeline poses a shock hazard rather than a corrosion concern. A typical case was considered in this paper. The mutual impedance Zm can be expressed as by IEEE formula [9-10];
Where: f is frequency in Hz, µ is free space permeability=4π*10 -7 H/m, ρ is earth resistivity in Ω.m, D is the distance from transmission line to metallic pipeline in m, ∆R c and ∆X c are only roughly 1% of the value of Z m and are neglected in this study. The induced voltage due to three phase system can be calculated by the relation:
Where Z ma is the mutual impedance between the metallic pipeline and the phase carrying current i a . Z mb and Z mc are similarly defined for other phase conductors. All power transmission lines have ground wires for shielding the line against direct strokes and induced strokes. These ground wires also provide screening effect against mutual interference. 
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From Fig 5-a, it can be observed that the pipeline induced voltage decreases with increasing the horizontal distance as it is expected. From this figure it is noticed also that the 3-phase to ground fault gives the least pipeline induced voltage, it is less than 160 V/km, and phase to ground fault gives the most serious case as shown in Fig 5- In case of phase faults it can be observed that the pipeline induced voltage decreases with increasing the distance after 8m distance starting from phase c for all phase fault types. As shown in Fig 5-b . Line a to line b fault gives the least pipe line induced voltages it is less than 60 V/km, and three phase fault gives the most serious case and it is less than 160 V/km as shown in Fig 5-b .
Effect of Changing Soil Resistivity on the Magnitude of the Induced Voltage of the Pipeline
The 
